Influence of dehydration on glycerophosphorylcholine and choline distribution along the rat nephron.
Glycerophosphorylcholine is one of the four major organic osmolytes in renal medullary cells, changing their intracellular osmolyte concentration in parallel with extracellular tonicity during cellular osmoadaptation. In this study, the tubular content of glycerophosphorylcholine was quantified in untreated and 48-h-dehydrated male rats. A chemiluminescence ultra-micromethod was developed to measure choline at the picomolar level in single tubules microdissected from collagenase-treated kidneys. The glycerophosphorylcholine level was calculated as the difference between total choline after acid hydrolysis and the free tubular choline content. In accordance with the glycerophosphorylcholine distribution pattern in different renal zones of untreated rats, low amounts of glycerophosphorylcholine were found in all cortical and outer medullary structures (< 35 pmol/mm), whereas increasing amounts were detected towards the papillary tip (163 pmol/mm). As a percentage of total choline, the level of free tubular choline varied from 4.2% in outer medullary proximal tubules to 30.3% in the inner medullary collecting ducts adjacent to the outer medulla (IMCD1). Antidiuresis led to a nearly twofold increase in glycerophosphorylcholine content in papillary collecting ducts. The osmolality-dependent regulation of organic osmolytes in single microdissected tubules has been demonstrated for the first time. Furthermore, the high tubular glycerophosphorylcholine concentration compared to sorbitol and myo-inositol emphasizes the predominance of glycerophosphorylcholine in the inner medulla and papilla of the rat kidney.